Helicobacter pylori-infection-associated CpG island hypermethylation in the stomach and its possible association with polycomb repressive marks.
Helicobacter pylori infection can induce CpG island (CGI) hypermethylation in gastric mucosa. Recently, genes occupied by Polycomb proteins in embryonic stem cells were shown to be vulnerable to aberrant DNA hypermethylation in cancers. To explore the relationship between H. pylori infection and DNA methylation changes in neoplastic and non-neoplastic stomach, we analyzed 25 CGIs and repetitive DNA elements from 82 chronic gastritis and 69 gastric carcinomas. Twenty-three CGIs showed significantly higher methylation levels in H. pylori-negative gastric carcinoma (n = 28) than in H. pylori-negative chronic gastritis (n = 39; P < 0.05), indicating cancer-associated methylation. Eight CGIs exhibited significantly higher methylation levels in H. pylori-positive chronic gastritis (n = 43) than in H. pylori-negative chronic gastritis (n = 39; P < 0.05). Six CGIs showed both cancer-associated and H. pylori-associated hypermethylation. Six (75%) of the eight H. pylori-associated hypermethylated genes contained at least one of three repressive marks (Suzl2 occupancy, Eed occupancy, histone H3 K27 trimethylation), whereas 31% of the remaining cancer-associated hypermethylated genes had at least one mark. The findings suggest that H. pylori infection strongly induces CGI hypermethylation in gastric epithelial cells and that susceptibility to H. pylori-induced DNA hypermethylation may be determined by Polycomb repressive marks in stem or progenitor cells.